Homeostatic regulation of the proteasome via an Rpn4-dependent feedback circuit.
The 26S proteasome is a complex protease consisting of at least 32 different subunits. Early studies showed that Rpn4 (also named Son1 and Ufd5) is a transcriptional activator of the Saccharomyces cerevisiae proteasome genes, and that Rpn4 is rapidly degraded by the 26S proteasome. These observations suggested that in vivo proteasome abundance may be regulated by an Rpn4-dependent feedback circuit. Here, we present direct evidence to support the Rpn4-proteasome feedback model. We show that proteasome expression is increased when proteasome activity is impaired, and that this increase is Rpn4-dependent. Moreover, we demonstrate that expression of a stable form of Rpn4 leads to elevation of proteasome expression. Our data also reveal that the Rpn4-proteasome feedback circuit is critical for cell growth when proteasome activity is compromised, and plays an important role in response to DNA damage. This study provides important insights into the mechanism underlying proteasome homeostasis.